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(54) MANUFACTURE OF SOLID-STATE IMAGE SENSING DEVICE 

(57)Abstract: 

PURPOSE: To reduce the dark currents of a solid-state image sensing device 
including a p-n junction in a photoelectric conversion section largely by hnplantmg 
the ions of a hydrogen element to the interface of the main surface of a semiconductor 
substrate forming the p-n junction and an insulating layer coating the substrate and 
thermally treating the whole finally in a hydrogen atmosphere. 
CONSTITUTION: A flattened insulating film 17 is shaped onto a first insulating film 
15', and hydrogen ions are implanted to the interface of the fu-st insulating film 15, in 
a photoelectric conversion section and a semiconductor substrate 10. When an 
alummum fihn combining a cu^cuit wiring is applied, an aluminum- pattern is formed 
by using a photo-resist technique and the alloying heat treatment of aluminum is 
executed fmally, the whole is thermally treated in a hydrogen atmosphere so that 
ion- implanted hydrogen effectively reduces a surface level. Accordingly, the 
dangling-bonds of silicon on the interface of a reference semiconductor shaping the 
surface level are bonded with a hydrogen element approximately completely, and a 
surface recombination rate can be decreased, thus realizing the photoelectric 
conversion section (a p-n junction diode) having little dark currents. 


LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 


. ^ 



1of 1 


11/23/03 2:54 PM 


[^^-^^^ll^dl^i ^0i-i52761iL(1989.0fLj5) 1^1 


H 01 L 27/14 
21/31 


® g| <^ I^^ ^ (A) 152761 


B-8122-5F 
Z-6708-5F 


<9'^§a ^dc 1^(1989) 6^158 


©4$ Sa 3862-313528 
@ai m 0362(1987)12^108 


^ «i « 

0^;^^'J - 1*^:^ K iC tK 316 7C « S: ^ -ft -tt 


a ttIK ft O «l £C 11 « A % » ^ ix -C ^ 2»s « 

St o -5 o 

«9? CiSitt {i s ft ft: »7 ^ «<ir o BETr 

it a a«tt 1 I C P ' a 

7 T y - 1 2 o aaa^^ > ^ 


-395- 


(3 -^J-m^ifc C 3 /N it ) oat« TtWteT 

IC^^o sit 2 SttSR 1 0^ A9XA0OaK^^f3) 

1 7 , S iOl WOSB I 0«»BI 1 5' , aS^« 
7K»7CX»t^i9{«:S« ^ 1 (Dl&ttS 1 S' O 


«n3¥l-152781 (2) 
ixx^^i/t, -i-^«g? rcHSia&t -sritisiT^ c t ic 

:*:§S59tt±iS07jcST o 61 «[) jfc S * X « 


s*a^au-c, j^ffi 2 0 o*«aff* 5x 1 0 ^ ^ffl 
/ cm* «r«icw»-r4o '-^ y =» mit-y y a 
If ffi*{a:ttKA 10* Vcm* TT «>i<D-c» cos 


-296- 


r^ISI^ 1-1527G1 (3) 

P^J^t I 4 -f-y ^ ^ y V 

15 lS?3fcSS, 15' 31 1 0;J£A'*li;i, X6 

^/-h^iia. 17 ^a^t«a»S2i. 

..-T ^. = 7 as;, 19 TkSS-i:*'^, 2 0 



LA 

« 2 S 


-297- 


, (Translation) 

NOTICE OF PREUMINARY REJECTION 

APPUCANTXS) 

Name Hynix Semiconductor Inc. 
Address San 136-1, Ami-Ri, BubahEub, Ichonshi 
Kyoitngki-do 467-8&), Republic of Korea 

ATTORNEY(S) 

Name Shinsung International Law Firm 
Address 741-40, Yeoksam-1 Dong, Kangnam-ku, 
Seoul, Korea 

APPLICATION No. 1999-0063985 

TITLE METHOD FOR REDUCING DARK 

CURRENT IN IMAGE SENSOR 

This application was preliminarily rejected pursuant to Article 63 of the 
Korean Patent Law based on the following reason. Should there is any 
o?^"o?!no^^/^"^^ ^^^^ action please file a written argument by September 
^4, ZUU^. CYou can apply for 1 -month extension per each case, and we 
do not notify you the confirmation for such term extension) 

[REASON1 

This invention described in claims 1 to 6 can be easily invented by 
those who are skilled in the art where the invention is involved as 
pointed out below. Accordingly, the above-identified patent application 
cannot be registered pursuant to Article 29, paragraph 2 of the Patent 

Also, since the claims of this invention are described ambiguously the 
above- identified patent application is rejected in accordance with Article 
42, paragraph 2, item 2 of the Patent La 

[BELOW] 

1. Claims 1 to 6 described in this invention relate to a method for 
tabncating a complernentaiy metal oxide semiconductor (CMOS) image 
sensor having a plurality of unit pixels, wherein the method includes the 
steps ot. forming an insulating layer on a semiconductor structure 
having a photodiode and peripheral elements; forming a hydrogen 
containing insulating layer; diffusing hydrogen ions into a surface of the 
photodiode; and removing the hydrogen containing insulating layer. 
However, the method disclosed in ftie Japanese Patent Application 
Laid-Open No 1-15276 issued on Tune 15, 1^9includes similar steps as 
descnbed. in the above method by forming firstly an insulating layer and 
a plananzation layer and injecting hydrogen ions into photoelectric 
conversion areas. Accordingly, this invention can be easily invented by 
those ordinary people skilled in the art. (Article 29, paragraph 2 in the 
Patent Law) 

2. The claims of this invention are not described clearly and concisely 
tor example, Claun 1 describes a procedure of forming the hydrogen 
containing insulating layer on the insulating layer and subsequently 
diffusing, hydrogen ions. However, Fig. 3B only illustrates the procedure 
ot forming the hydrogen containing insulating layer merely on the 
surface of the photodiode and subsequently diffusing hydrogen ions 
Accordingly, the claim is described ambiguously. (Article 42, paragraph 
4, item 2 in the Patent Law) 

[attached] JP Laid Open No. 1-152761 

Dated this 24th day of July, 2002 

Examination Bureau IV 
^^^^ ^ Examiner, HWANG, YOON-GU 
KOREAN INDUSTRIAL PkOPERTY OFFICE 
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